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Several other substances have been recommended or employed in 
the same maimer that salt is used to lower the freezing point of concrete. 
Amoi^ these is calcium chlorid; alcohol and glycerin also would produce 
a similar action in lowerii^ the freezing point. Calcium chlorid presents 
the same objections mentioned for salt, and alcohol and glycerin may be 
considered impractical on account of cost — while the general objection of 
lowering the freezing point without hastening the hardening of the concrete 
applies to ail of these materials. In cold weather the object to be attained 
is a hastening of the hardenii^ action and this cannot be accomplished 
without heat. 



Heating of Materials 

This preventive measure is undoubtedly the most effective one leadii^ 
to safe and satisfactory results. The heat pven to the concrete through 
this method accelerates hardening and early strength of the concrete, 
and exerts no injurious effect on the final str^gth. If heating of materials 
is properly done and the concrete quickly deposited and protected before 
the added heat can be lost, the concrete will harden almost as rapidly during 
freezing temperatures as at other times of the year, and will ultimately 
acquire the same strength as if placed during summer weather. 



water can be heated to the desired temperature before required for the next 
batch. In such cases additional tanks or barrels must be provided to 
insure a sufficient supply of heated water. Exhaust steam is not so effec- 
tive as hve steam because naturally of lower temperature, neither can the 
supply be so easily regulated. 

Perhaps the method used to a greater extent than any other is to install 
in a water-barrel or tank a steam-pipe or short coil connected with the 
boiler plant of the mixer. This arrangement is easily cared for and regu- 
lated, and gives the best average results. On small jobs where a steam- 
power mixer is not employed, a tank or large kettle supported above a fire 



Fig. 7. — Pbcwectinq Nbw-laid Sidbw.*i.ks Against Possible Drop in Temperature 



may be used. This method, however, is not satisfactory when large 
quantities of mixing water are required, and is not so convenient as heating 
with steam, because continual attention is reqiiired to keep a proper fire 
under the tank or boiler. 

Heating Sand and Gravel or Stone 

In freezing weather aggregates contain considerable frost and sometimes 
lumps of snow and ice. Such frost and frozen material not only chill the 
concrete, even though the water used may have been heated, but also 



thawed out; also the dumping of fresh supplies of materials is somewhat 
hindered. (See Fig. 5.) 

Steam heating of aggregates is undoubtedly the most suitable method 
when steam supply is available. There is no danger of overheating and 
consequent injury, A boiler pressure of 25 pounds is sufficient, and in 
some cases an old boiler that is no longer safe for high steam pressure may 
be used. When the steam heating method is employed for sand and stone, 
the materials may be heaped on coils of steam pipe through which steam 



Fig. 9.— Canvab Housing on Concrete Grain Bins. Space under canvas kept warm 
with aalamandere. Concrete mixed by hand beneath this protection. 

circulates or lengths of pipe with open ends may be thrust into the piles as 
already suggested. In the latter case best results will be secured if the 
pipes are drilled with small holes every 18 inches, thus causing the steam 
to be distributed through a greater volume of the pile. Steam pipes when 
used as suggested do not interfere with the dumping of additional supplies 
of material and can be readily shifted about as may be n 
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guarding than others. For instance, thin floor slabs (see Fig. 6), beams, 
columns, sidewalks and similar construction have a lai:^e surface area in 
comparison with their volume, therefore they require more careful protec- 
tion than need be given to foundations, abutments, and similar mass con- 
struction, where the excavation or bulk of the mass and heavy forms 
afford part of the necessary protection. 

Floors are usually protected by a 12-incb layer of hay or straw. In 
such a case the concrete should first be covered with building paper or 



Fia. 11. — Saumanders in Use on Finished Floor. 



i before placing the protective covering, and in outside work the 
straw should be weighted down with short boards to prevent the coverii^ 
from being blown away. Such protective covering should be placed with 
special care, particularly where the concrete is exposed to unusual condi- 
tions, as where the floor is at the top of a building. Sidewalks, also, must 
receive extra care if successful results are to be obtained. (See Fig. 7.) 
Walks expose a large surface area to cold winds and the concrete must be 
well covered with straw or hay, or else housed in by means of a frame and 



ture and the normal percentage of water at normal temperature. The 
points obtained for this curve, however, are more erratic than in any of the 
other series, this being due to the extreme difficulty of tamping the dry 
concrete uniformly in the different molds. While indications point to 
the fact that a dry concrete will set up more rapidly under conditions of 
low temperature and high humidity than a normally wet or sloppy con- 
crete, great caution should, nevertheless, be exercised to see that the con- 
crete is made as dense as practicable." 

Concrete deposited during freezing weather will not harden eis quickly 
as in warm weather; therefore, forms must be left in place longer than they 
would be allowed to remain in summer. This often requires that, par- 
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ticularly in floor construction in reinforced concrete buildings, extra sets 
of forms be provided to prevent delay in prosecuting work. Removing 
forms at too early a period is to be condemned in connection with all con- 
crete work, regardless of weather conditions, but deserves particular 
emphasis in connection with cold weather work. Any additional money 
that may be saved as the result of removing forms a day or two ahead of 
the safe time is often disastrously offset by failures that could have been 
prevented by leaving them in place a day or two longer. 

If instructions contained in this booklet are strictly observed, there 
will be no danger of frozen concrete nor any trouble experienced in con- 
creting during freezing weather. 
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